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What is claimed is; 




A 



1. A liquid crystal display device comprising: 
an illumination device , 

a light control; element arranged atj projected light 
side of said illumijnation device, 

a reflective polapizer arranged at^upper portion of 
said light control el\ 
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merit so tha^^ansmission axis of 



15 



polarized light is adWstec^as to increase the 
transmission rate of t\ie projected light from said 
illumination device, 

a liquid crystal disjdtLay element for controlling 
polarization of projected light projected from said 
reflective polarizer, and) 

a screen arranged at upper portion of said liquid 

A 

crystal display element. 



2. A liquid crystal display device as claimed in claim 
, wherein^ 

said reflective i>olari£er is arranged so that 
polarized ligl\t transmission* axis of said reflective 

parallel with a major axis 
uid crystal display element. 




polarizer is app 
direction of.pixel\f ^ 

A 




25 3 . A liquid crystal display device as claimed in claim 
2 , wherein 

said reflective polarizer is composed so as to have 
^ £*r^iirectivity of the light minor axis direction of 
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said pixe\. and 

said screen is composed so as to broaden the projected 
light in the iainor axis direction of said pixel. 
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4. A liquid crys' 
3 , wherein 

said reflective 



il display device as claimed in claim 



>oVarizer is composed so that said 




polarized light transmission axis is arranged 

0U 

approximately perpendicularly to A light control axis of 

\ 

said light control element/ 



5. A liquid oyrystal display device as claimed in claim 
4, wherein 

said screen is Composed so as to absorb external light 
and to transmit JW*e\pro jected light from said 
illumination device. 
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6. A liquid crystal display device as claimed in claim 
1, further comprises 

f^J biref ringer^ mediurfi arranged between said 
illumination de\Aj_ce ^nd s^ld light control element, 



7. A liquid crystal "Jtis^lay device as claimed in claim 
1 , wherein 

25 said liquid crystaA display element comprises: 

at least a pair of transparent substrates, 
a liquid crystal layer Vnterposed between said pair 
of transparent substrates , and 
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/ >afpair of absorption type polarizers arranged so that 
said ^ pair of transparent substrates are held between 
them. 

8. A liquid crystal display device as claimed in claim 
1 , wherein\ 

said illumination device comprises: 
a flat shaped waveguide, 

a light source arranged adjacently to said waveguide, 
10 a ref lector\composed of/ numerous depressed planes, 

protruded planes^ or step^, each of/Which have slightly 
^ declined planes, at^rear/ fef light pf-njeetin g- plane of said 
wa vegu ide , a nd 

a reflector at^rear^Qf s^id wa\#eguide directly or via 
15 an air layer, -#tM?tiho\» 

said waveguide and said light source are composed so 
that the projected lig)^: from said light source is 
propagated in said waveguide and projected from the light 
projecting plane of said waveguide, and 
20 said declined planes ofv said reflector are 

manufactured to be mirrors. 



9. A liquid crystal display device as claimed in claim 

1 , wherein \ 
^ 25 said light control element is any ofyjisotropic medium 

^ andy^unxaxial birefnngent medium. 




10. A liquid crystal display device as claimed in claim 
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2 , further^ e on^f^op 1 ;^ 

a reflective caloE^e^ctive layer corresponding to 
the pixel of said iL^qiiia crystal display element. 



11. A liquid crystal display device as claimed in claim 
7 , wherein 

a half valWe width of projected light 0 1 (an angular 
range wherein\the brightness becomes 1/2 of the peak 
value) from saitl illumination device in at least a certain 
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direction 



/I 



a relationship expressed by the 



following equation : 

0 X ^ sin'^nfsinftan -1 (2d/t))) 
where, 

t: thickness df said transparent substrate , 
n: refractive imdex of said transparent substrate, and 
d: length of minor side of the pixel of said liquid 
crystal display element. 
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12. A liquid crystal/iisplay device as claimed in claim 
10, wherein 

said liquid crystal layer, said reflective polarizing 
selective layer J said absorption type polarizing 
selective layedr, and said reflective color selective 
layer are arranged so that the viewing angle is broadened 
in a direction of the stripe direction of said reflective 
color s^iective layer. 



13. A liquid crystal display device comprising: 
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an illumination device, 

a light control element arranged a^j projected light 

side of said illumination device, 

a reflective polarizer arranged at^ upper portion of 

said light control Element, 

a liquid crystal display element for controlling 

polarization of pro jectecklight projected from said 

reflective polarizer so that^he major axis direction of 
OS 

'fefre pixel is arranged approximately in parallel with a 
K 

direction wherein the linearly polarized light component 
of the projected light projected fr^pi said illumination 
device is high, and 

a screen arranged at^upper portion oE^ said liquid 
crystal display element. 
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14. A liquid crystal display device as claimed in claim 
13 , further\comprises 

(Xj biref ringent mediiim arranged between said 
illumination device and said light control element, 

15. A liquid crystal display device as claimed in claim 
13, wherein 

said illumination device comprises : 
a flat shaped waveguide, 

a light source arranged \djacently to said waveguide, 
a reflector composed of mimerous depressed planes, 
protruded planes, or steps, each of which have slightly 
declined planes, a^rear of light ptao jocting * plane of said 
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waveguide , and 

/a reflector at, rearrof said waveguide directly or via 
\ A A 

an airVLayer, - further wherein 
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said\waveguide and said light source are composed so 
that the projected light from said light source is 
propagatedxin said waveguide and projected from the light 
projecting plane of said waveguide, and 

said declined planes of said reflector are 
manufactured ta be mirrors. 

16. A liquid crystal display device as claimed in claim 
13, wherein \ 

\ 0^ 

said light control element is any o:^ isotropic medium 
and^uniaxial birefring^nt medium. 

15 

17. A liquid crystal display device as claimed in claim 
13, further comprises: 

a reflective color selective layer corresponding to 
. fche^ pixel of said liquid crystal display element, 

\ 

18. A liquid crystal display device as claimed in claim 
13, wherein 

said liquid crystal display element comprises: 

\ 

at least a pair of transparent substrates, 
25 a liquid crystal layer interposed\petween said pair 

of transparent substrates, and 

a pair of absorption type polarizers arranged so that 
said a pair of transparent substrates are\held between 
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them. 




f:fi: 



19. ^ liquid crystal display device as claimed in claim 
7 , whelrein 

5 a haltf value width of projected light 0 x (an angular 

range wherein the brightness becomes 1/2 of the peak 
value) fro\n said illumination device in at least a certain 
direct ion^ ^^ticf^Gd h a relationship expressed by the 
following equation : 
10 G 1 ^ sin^n^sinftan -1 (2d/t))) 

where , 

t: thicknesfe of said transparent substrate, 
n: ref ractiv^index of said transparent substrate, and 
d: length of i\inor side of the pixel of said liquid 
15 crystal display element. 



A 
A 



20. A liquid crystaVL display device comprising: 
an illumination device, 

a light control element arranged at^ projected light 
20 side of said illumination device, 

a reflective polarize^ arran^^at^upper portion of 
said light control element \ wherei^transmission axis of 
polarized light is arranged ho that a rate of transmission 
of the polarized light projected from said illumination 
25 device is increased, 

a liquid crystal display element for controlling 
polarization of projected liglrn projected from said 
reflective polarizer so that the major axis direction of 
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^febejpixel is Arranged approximately in parallel with a 
A 

direction wherein the linearly polarized light component 
of the projected ±sight projected from said illumination 
device is high, anc 



a screen arranged 
crystal display element^ 



upper portion of said liquid 
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21. A liguid crystal display device as claimed in claim 
20, whereir 

said illumination device comprises a reflector at its 
rear plane. 
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22. A liquid crystal display device as claimed in claim 

20, wherein \ 
15 said liquid crystal display element comprises: 

at least a pair of\transparent substrates, 
a liquid crystal layer interposed between said pair 

of transparent substrates\ and 

a pair of absorption type polarizers arranged so that said 
20 ^a/pair of transparent substrates are held between them. 



